In vitro evaluation of blood coagulation activation and microthrombus formation by a microchannel array flow analyzer.
An in vitro assay system for evaluating microthrombus formation in whole blood has not yet been established. In this study, we characterized the relationship between coagulation activation and capillary occlusion in an in vitro assay system using a microchannel array flow analyzer (MC-FAN), which can evaluate microthrombus formation in whole blood as a function of blood flow rate. The flow rate of lipopolysaccharide (LPS)-treated whole blood decreased in a dose- and time-dependent manner. Addition of LPS-pretreated mononuclear cells (PBMCs) to whole blood also decreased the flow rate. Treatment with an anti-tissue factor (TF) antibody blocked the LPS-induced decrease in blood flow rate, suggesting that TF expressed on PBMCs is responsible for decreased blood flow in the microchannels. Known anticoagulants and anti-platelet agents also inhibited the LPS-induced decrease in blood flow rate. Thrombin-antithrombin complexes were increased in LPS-stimulated whole blood, and decreased by anticoagulants but not by anti-platelet agents. These findings suggest that occlusion in microchannels occurs mainly by formation of microthrombi composed of fibrin nets and platelet aggregates, which result from TF expression on activated PBMCs. In addition, the MC-FAN was found to be useful for in vitro evaluation of antithrombotic agents in the capillary.